The study includes both the estimation and evaluation of the gas smoke opacity exhausted by a diesel vehicle engine and the opacity control. The evaluation and estimations were accomplished by MAHA software. This research work has been focused in the evaluation of the opacity coefficient and the sources that can influence in opacity value of the vehicles used in Albania.
Introduction


Environmental pollution caused from the transport sector is one of the main problems in Albania which rank the last country in Balkan region [1] . Based on it, Albania has a park of 445,952 vehicles of all categories and from this park, 76.6% are passenger vehicle cars. Numbers of vehicles is growing years by years, starting from 1998, numbers of vehicles is changed from 42 vehicles/1,000 inhabitants up to 121 vehicles/1,000 inhabitants as can be seen in the Table 1 .
Tirana-as a metropolitan city of Albania, has counted the largest vehicle passenger cars with 35%, where 71% of them were diesel power engine. This park of vehicles is the main source of environmental pollution in Tirana. The engine pollution action manifests prominently in major urban centers which are characterized by a high vehicles density. It is observed that the peak of pollution is in the morning and the evening where the density of cars is too high in the crossroad. The smoke and gas smell in Tirana city is still outstanding issue for compression-ignition engines that keep many unknown data related to noxious origin-PM, CO 2 and VOC, which due to the mixture formation processes complexity as well of combustion process. Based on it, 1,500 persons/year suffer from internal disease related directly to the environmental pollution from transport sector in Albania in accordance to Albanian Health Institute [3] . This can be improved by analyzing the situation of pollution caused from internal diesel engine and reducing the emission scale in accordance to the European standards [4] , which can be seen in the Table 2 .
Emission standards for passenger cars are summarized in the Table 2 . Starting from the Euro 2 stage, EU regulations introduce different emission limits for diesel and petrol vehicles. Diesels engines have more stringent CO standards but allowed higher NO x emissions. Petrol-powered vehicles were exempted from particulate matter (PM) standards through the Euro 4 stage, but vehicles with direct injection engines will be subject to a limit of 0.005 g/km for Euro 5 and Euro 6. Traffic-related emissions of fine particles represent one of the main sources of air pollution especially in urban areas. In particular, diesel engines were blamed as one of the main contributors for their inherent high particulate emissions. In order to reduce the impact on human health of particulate emissions from vehicles, new stricter emission standards were considered necessary for Europe. Furthermore, research work has been focused at this group of vehicles and evaluation of the opacity factor in Tirana city.
Materials and Methods
Evaluation of opacity factor will play an important role to determine the emission scale from transport sector. Opacity is the optical term for the property of stopping light from being transmitted and when it comes to exhaust gases, it corresponds to how opaque they were. The opacity has been measured in percentage where 0% means that all light is transmitted through the media and 100% refers to the case where no light at all can pass it. Opacity is expressed by Eq. (1) which corresponds to the specific effective optical path length OPL as can be seen in Fig. 1 : N 100 (1) Where, N is the opacity in percent and is the ratio of transmitted light in percentage.
In addition to the evaluation of the opacity, there is a similar optical property named the light absorption coefficient. This property refers to, as the name implies, the ability to absorb light. For a homogeneous matter, the relationship between the light transmission and the light absorption coefficient is described according to the Beer-Lambert law in Eq. (2):
Where, is the light absorption coefficient, is the effective optical path length and is the ratio of transmitted light in percent. Fig. 1a shows that OPL is the distance of media that corresponds to the opacity and how the light intensity decreases as the light passes through the sample, evaluated according to the Eq. (3):
Where, is the opacity of the gas, is the measured light intensity and is the light intensity if measured without the gas.
Measurement method was realized in accordance to [5] . Furthermore, in order to analyze the internal combustion engines exhaust gases, research work has used MDO2 opacimeter device where the light reduction degree was measured in the measurement chamber through which passes the gas sample, mentioned in the Figs. 1a and 1b. The emission exhaust was collected in an elongated chamber with a transmitter and receiver located at the respective ends. The transmitter consists of a LED which transmits a wave length of 567 nm. This wave length was coordinated with the absorption capacity of the emission exhaust. A photo electric cell receives the impinging light on the opposite side of the chamber. Before starting the measurement, this device needs to be calibrated by optical lens instrument [6] . The Fig. 2 shows the example of the measurement principle of opacity. The connection of the MDO2 device means that the measurements were ready to determine the opacity value according to the logical scheme of the Fig. 3 .
The vehicles registered on or after January 1, 1980, opacity value must meet the requirement values for diesel for passenger cars category. The official emission measurement cycle in diesel vehicle passengers car category consists of at least 3 and a maximum of 5 individual measurements. The last 3 successive measurements are evaluated. After each individual measurement, there is a cleaning time of 5 seconds while the engine rotates in idle. The arithmetic mean value is calculated from the last 3 measurement exhaust strokes: (4) Where, n is the number of the last measurement exhaust stroke. The measurement has been completed after 3 individual measurements. If each of the individual measurement values of the first 3 measurements has a k-value less or equal with standard, the arithmetic mean k-mean is calculated from the last 3 exhaust strokes. If all 3 k-values from which the mean value was calculated are not smaller than 60% of the k-mean, then the acceleration measurement is completed. Otherwise, the acceleration measurement is continued with two other measurement possibilities.
After the 5th exhaust stroke is done, the acceleration measurement is completed. The arithmetic mean value was calculated from the last 3 exhaust strokes: k = < 2.5 m -1 for Non Turbo Engines; k = < 3.0 m -1 for Turbo Engines.
Vehicles registered after January 7, 2008, opacity value must meet the requirement opacity value: k = < 1.5 m -1
Results and Discussion
The measurement results for evaluation of the opacity are illustrated in the Fig. 4 . The Fig. 4b shows the relation between production years and results (pass/fail). The new cars have more opportunity to keep the results "pass" compare to the older cars.
The Fig. 4c shows the influence of the diesel into the opacity coefficient. The results were taken to the Seat Ibiza and the diesel taken at the same company has different scale pollution.
The Fig. 4d shows the types of the car in relation to the pollution scale. From the graph, it can be seen that the Mercedes has the highest k mean in comparison to Volkswagen and other cars.
The Fig. 4e shows the relation of the produced This opacity value is a strong function of vehicle age and their type. In relation of the two main factors that influence in the scale of the opacity, the authors have taken into account the quality of the fuels through the opacity value.
Conclusions
This research work has investigated that opacity value was extremely high for the vehicles produced before 2002. Vehicles with ages more than fourteen years have very high opacity level and the most problematic groups that cause high pollution level come from the produced years 1980 up to 2002.
It has been seen that Mercedes has the highest opacity level because of their age they were introduced. It is known that the consume of specific engine oil is related with the kilometers done from the engine [7] , and this is why pollution in the Mercedes types is in very high levels comparing to the others type of vehicles in Albania.
Another important factor observed from opacity evaluation can come through the quality of the fuels in Albania which is not guarantee as mentioned in the Fig. 4c . Finally, this research work has shown that the opacity value is almost twice time more than the EU standards (2.5-3.0 m -1 ) [8] .
